Key Summary Points {#d30e326}
==================

Cardiovascular disease (CVD) has been reported to be common in patients with type 2 diabetes (T2D).Patients with T2D and concomitant CVD are believed to represent a particularly vulnerable group.The aim of this study was to calculate the healthcare costs of and to describe mortality in patients with T2D, with and without established cardiovascular disease, respectively, during a 5-year follow-up in a Swedish region.The results confirm that CVD is common among patients with T2D and that CVD in these patients is associated with both higher healthcare costs and higher mortality.Patients with T2D and established CVD respresent a vulnerable group for which it is important to improve the treatment strategy.

Introduction {#Sec1}
============

Diabetes is a complex chronic disease, and its prevalence is steadily increasing over time \[[@CR1]\]. According to recent reports, diabetes affects one in 11 adults, or about 425 million people globally \[[@CR2]\]; of these, approximately 90--95% have type 2 diabetes (T2D) \[[@CR3]\]. The prevalence of T2D in Sweden has been reported to be approximately 5% of the adult population \[[@CR4]\], which is a prevalence of about 4% of the general population. Not only is the prevalence of T2D rising, due in part to an aging world population, lifestyle changes, and the increased prevalence of obesity, T2D is also associated with various complications and an elevated risk for different comorbidities, such as cardiovascular disease (CVD). A recent study reported that the prevalence of CVD in patients with T2D in Sweden is 28.3% \[[@CR5]\].

Although the mortality and the incidence of cardiovascular outcomes among people with diabetes has declined over time \[[@CR6]\], while our knowledge of risk factors for disease has improved together with our treatment of them \[[@CR7]\], complications associated with T2D and its comorbidities still lead to an increased burden of both disease and healthcare consumption \[[@CR8]\], which in turn leads to an impaired quality of life for affected individuals and increased healthcare costs \[[@CR1], [@CR9]--[@CR12]\]. Altogether, these factors results in T2D being a major and growing challenge to public healthcare services.

In recent years, new medications targeted for the treatment of patients with T2D (dipeptidyl peptidase-4 \[DPP-4\] inhibitors, glucagon-like peptide-1 \[GLP-1\] receptor agonists, and sodium-glucose co-transporter-2 \[SGLT-2\] inhibitors) have been developed which, in addition to controlling blood sugar, also lower the risk of, for example, cardiovascular events or are considered to be safe for use by patients with CVD \[[@CR13]--[@CR15]\]. A growing body of evidence has led the Swedish National Board of Health and Welfare to recommend that SGLT-2-inhibitors or GLP-1-receptor agonists be used in the treatment of patients with T2D and established CVD \[[@CR4]\]. Similar recommendations were set forth in a joint statement by the European Society of Cardiology (ESC) and the European Association for the Study of Diabetes (EASD) \[[@CR16]\] and in a joint statement by the American Diabetes Association (ADA) and the EASD \[[@CR17]\].

Due to the high prevalence of diabetes it is important that decision-makers make informed decisions and well-founded prioritizations. Patients with T2D and established CVD seem to be particularly exposed with respect to burden of disease, and their associated healthcare costs are higher than those of patients with T2D without established CVD \[[@CR5], [@CR9]\]. Quantifying healthcare resource utilization and estimating healthcare costs for patients diagnosed with T2D will add to the evidence base supporting decision-making in this patient population. Available Swedish studies on the cost incurred by a T2D patient are primarily cross-sectional with a short follow-up \[[@CR12], [@CR18]--[@CR21]\], or they are based on an unselected T2D population \[[@CR22]\] and not sufficient to provide an understanding of the utilization of healthcare services by patients with T2D and established CVD over a longer time horizon.

Given this lack of sufficient data and the high prevalence of T2D, we have analyzed healthcare data on a geographically defined cohort of all patients with T2D and established CVD, with respect to long-term healthcare consumption and mortality. The patient population in this study included all patients with T2D in Östergötland, a region in south-east Sweden which has approximately 460,000 permanent residents, representing 4.5% of the Swedish population. The healthcare system in Sweden is primarily publicly financed and administered and is available to all residents.

The aim of this study was to describe the patient population with T2D and established CVD and to compare these patients with T2D patients without established CVD, with respect to burden of disease, healthcare consumption, and healthcare costs.

Methods {#Sec2}
=======

Study Design {#Sec3}
------------

This study was a population-based retrospective observational study in which historical data on healthcare consumption and mortality among T2D patients with and without established CVD were collected and analyzed for a 5-year period between 2012 and 2016. As possible, we applied the inclusion and exclusion criteria of the EMPA REG Outcomes Study \[[@CR23]\], in which study patients with T2D and established CVD were administered empagliflozin, to define patients with established CVD.

The study was approved by the Regional Ethics Research Committee in Östergötland, Sweden (Dnr: 2017/535-31) and was performed in accordance with the Helsinki Declaration of 1964, and its later amendments.

Data Sources {#Sec4}
------------

The primary data sources were patient data extracted from national health registers, including the Pharmaceutical Registry and the Cause of Death Registry, the National Diabetes Registry (NDR), and the Östergötland regional administrative registry (Healthcare Data Warehouse \[VDL\]).

The Pharmaceutical Registry contains all prescription medicines collected in pharmacies \[[@CR24]\]. This register also contains data on extracted items other than medicinal products---if they are part of the national benefit system. There are just over 100 million entries per year in this registry. In this study, the Anatomical Therapeutic Chemical Classification System (ATC) code, date, and withdrawal costs between 1 January 2012 and 31 December 2016 were extracted for the study population.

The Cause of Death Registry covers all deaths that occur in Sweden \[[@CR25]\]. It also includes the deaths of persons not registered in Sweden at the time of death. In this study, the register was used solely to extract the date of death of patients in the study cohort.

The NDR \[[@CR26]\] was founded in 1996 as a tool for local quality control and to better align with national treatment targets. The NDR contains data on the type of diabetes (type 1 diabetes \[T1D\] or T2D), demographic factors, diabetes duration, treatments, risk factors, and diabetes complications. The register\'s coverage rate is estimated to be 94% \[[@CR26]\]. Registration immediately before 1 January 2012 was used in this study to extract data on patient status on 1 January 2012 with respect to weight, height, body mass index (BMI), diabetes duration, age at onset, year of first glycated hemoglobin measurement, low-density lipoprotein, blood pressure, glomerular filtration rate (GFR), albuminuria, and type of diabetes.

The Östergötland VDL contains information on patients\' characteristics, visits to healthcare providers, and hospital stays (including number of inpatient days). For each care episode registered in the VDL, there is information on diagnoses, inpatient care, outpatient care, and primary care. The VDL system is linked to a cost-per-patient database (KPP) in which one cost entity is linked to each contact. The VDL registry has almost complete coverage (close to 100%) as all contacts provided by the Swedish publicly financed healthcare system are registered. The volume of healthcare visits to private providers is available, but not their prices. For this study, these prices were taken to be the average of publicly provided visits.

All inhabitants in Sweden have unique ID-numbers that enable data from the different registers to be linked. In this study, the actual linking of the data was performed by the National Board of Health and Welfare, which also held the identification key. All diagnoses were coded according to the International Classification of Diseases, tenth revision (ICD-10).

Study Population {#Sec5}
----------------

The study population was defined by first identifying all patients in the region of Östergötland with at least one diabetes ICD-10 code between 1 January 2009 and 31 December 2011 in the VDL. Thereafter, the Östergötland VDL and the NDR were searched to exclude patients with T1D, leaving only T2D patients in the study population. These T2D patients were then screened and the exclusion criteria used in the EMPA REG Outcome study \[[@CR23]\] applied: age \< 18 years; BMI \> 45; reduced kidney function (GFR \< 30 ml/min); and recent (2 months prior to study start) stroke, transient ischemic attack (TIA) or acute coronary syndrome (ACS).

Those T2D patients who met the inclusion criteria were subsequently divided into two cohorts, those with established CVD (T2D-CVD cohort) and those without established CVD (T2D-others cohort). Established CVD was defined based on the inclusion criteria in the EMPA REG Outcome study and translated into diagnoses and measures registered in inpatient care during a 10-year period prior to 2012, as shown in Table [1](#Tab1){ref-type="table"}. The most common reasons for inclusion in the T2D-CVD cohort were myocardial infarction (MI) and stroke. A flow chart of study enrollment and allocation to the two patient cohorts is shown in Fig. [1](#Fig1){ref-type="fig"}.

Table 1Distribution of cardiovascular events defining the cohort of patients with type 2 diabetes and established cardiovascular diseaseCardiovascular eventT2D-CVD cohort^a^ (*n* = 5490) (%)Any cardiovascular event100.0Coronary artery disease (CAD)77.4 Myocardial infarction (MI)^b^26.1Stroke24.8Percutaneous coronary intervention19.5Peripheral artery disease14.5Coronary artery bypass graft9.3Amputation1.8Carotid or femoral angioplasty1.3Cardiac arrest0.9^a^Cohort of patients with type 2 diabetes (T2D) and established cardiovascular disease (CVD)^b^Percentage of those with CAD who had MIFig. 1Flow chart of study enrollment and allocation to two patient cohort groups (*T2D-CVD* patients with T2D and established cardiovascular disease \[CDV\];*T2D-others* patients with T2D without established CVD).*ACS* Acute coronary syndrome,*BMI* body mass index,*GFR* glomerular filtration rate,*T2D* type 2 diabetes,*TIA* transient ischemic attack

For the analysis of costs during the 5-year study period (2012--2016), healthcare consumption was retrieved from the VDL and drug consumption from the national Pharmaceutical Registry. Date of death was retrieved from the Cause of Death Registry.

Statistics {#Sec6}
----------

This was a descriptive analysis of two patient cohorts: T2D-CVD and T2D-others. The use of healthcare resources and associated costs, as well as mortality, were described for the two cohorts. Proportions were reported as percentages, and Chi-square tests were used to test the significance of differences between groups. Means were used as measures of central tendencies, and the standard deviation was used as a measure of distribution. Group mean differences were tested with *t* tests. A significance level of *p* = 0.05 was used throughout. Survival in the different groups was shown using Kaplan--Meier curves. Group differences in survival were also tested with Cox regression due to differences in age and sex distribution.

Results {#Sec7}
=======

The study population consisted of 18,586 patients with T2D, of whom 5490 (30%) also had established CVD; these latter 5490 patients constituted the T2D-CVD cohort.

The baseline characteristics of the primary study population, i.e., the T2D-CVD cohort, are presented in Table [2](#Tab1){ref-type="table"} and compared with those of the T2D-others cohort. Compared with the T2D other cohort, there were more men in the T2D-CVD cohort, and the patients were older (average 7 years), had longer diabetes duration, had worse kidney function, more often had macro- or microalbuminuria, and were more frequently treated with insulin (35 vs. 25% of patients). Fewer patients in the T2D-CVD cohort compared to the T2D-others cohort received glucose-lowering drugs (GLDs) other than insulin (38 vs. 48%). In both groups, 38% of patients received no glucose-lowering medication.Table 2Patient characteristics at baseline (1 January 2012) and comparisions of the T2D-CVD and T2D-others cohorts, and of all T2D patients enrolled in studyPatient characteristics at baseline*N*^a^T2D-CVD cohortT2D-others cohort^b^*p*All T2D patients^c^Number of patients18,586549013,09618,586Age, years (average, SD)18,58673.566.30.00068.4Sex (% male)18,5863191 (58%)6 945 (53%)0.00010,136 (55%)Values at last visit before 2012^d^ BMI13,60529.529.80.00129.7 Height (cm)16,169169.5170.20.000170.0 Weight (kg)13,87085.186.70.00086.3Diabetes duration (years)16,727  ≤ 51178 (24%)4039 (34%)0.0005217 (31%) 5--101226 (25%)3155 (27%)0.0004381 (26%)  \> 102522 (51%)4607 (39%)0.0007129 (43%)Year of inclusion in database16,727200020020.0002002Age (years) at inclusion in database16,72762580.00059HbA1c (mmol/mol)15,75954530.00053Cumulative LDL-cholesterol (mmol/l)41682.32.60.0002.5Systolic blood pressure (mmHg)14,9961331340.000134Diastolic blood pressure (mmHg)14,95572760.00075Glomerular filtration rate (ml/min)11,615  ≥ 90549 (16%)2110 (26%)0.0002659 (23%) 60 \< 901625 (47%)4420 (54%)0.0006045 (52%)  \< 601263 (37%)1648 (20%)0.0002911 (25%)Albuminuria (category)9984 0 (no)1843 (65%)5569 (78%)0.0007412 (74%) 1 (normal)92 (3%)191 (3%)0.000283 (3%) 2 (microalbuminuri)570 (20%)1031 (14%)0.0001601 (16%) 3 (macroalbuminuri)316 (11%)372 (5%)0.000688 (7%)Drugs within 3 months after 1 January 2012^e^ Insulin (A10A)18,5861905 (35%)3241 (25%)0.0005146 (28%) Biguanide derivate (A10BA)18,5861713 (31%)5429 (41%)0.0007142 (38%) Sulfonylureas (A10BB)18,586554 (10%)1558 (12%)0.0002112 (11%) Tiazolidininediones (A10BG)18,58612 (%)67 (1%)0.00179 (%) Dipeptidyl peptidase-4 inhibitors (A10BH)18,58668 (1%)221 (2%)0.016289 (2%) Glucagon-like peptide-1 receptor analogues (A10BJ)18,58634 (1%)152 (1%)0.000186 (1%) Sodium glucose co-transporter 2 inhibitors (A10BK)18,586000 Antihypertensive treatments (C03, C07, C08, C09)18,5864647 (85%)8669 (66%)0.00013,316 (72%) Lipid lowering treatment (C10)18,5863206 (58%)5869 (45%)0.0009075 (49%)*HbA1c* Glycated hemoglobin,*LDL* low-density lipoprotein, *SD* standard deviation^a^Number of patients for whom measurement/value/data were available^b^Cohort of patients with T2D but without established CVD^c^All patients with T2D meeting inclusion/exclusion criteria and enrolled in the study^d^Extracted from the National Diabetes Registry (NDR)^e^Codes in parenthesis are the Anatomical Therapeutic Chemical Classification System (ATC) codes

Inpatient Care Consumption {#Sec8}
--------------------------

Comparison of the T2D-CVD and T2D-others cohort showed that inpatient care was received by 67.7% of patients in the T2D-CVD cohort and by 44% of those in the T2D-others cohort. As would be expected, significantly more patients in the T2D-CVD cohort received care for CVD (47 vs. 21%). Larger proportions of the T2D-CVD cohort also received care for microvascular disease (2.8 vs. 1%), diabetes (23.6 vs. 15.4%), kidney disease (3.8 vs. 1.4%), lower limb amputations (1.5 vs. 0.4%), and other causes (46.5 vs. 30.2%). The average number of healthcare visits in the respective cohorts are summarized in Table [3](#Tab2){ref-type="table"}. Table 3Healthcare visits by patients in the two cohorts during the 5-year follow-upReason for visitT2D-CVD cohortT2D-others cohort*p*Inpatient care (hospitalizations) Cardiovascular disease1.08 (1.74)0.37 (0.99)0.000 Microvascular disease0.03 (0.22)0.01 (0.14)0.000 Diabetes0.33 (0.70)0.20 (0.55)0.000 Kidney disease0.05 (0.29)0.02 (0.24)0.000 Lower limb amputation0.02 (0.17)0.00 (0.07)0.000 Other1.02 (1.69)0.57 (1.25)0.000 Total Inpatient care2.54 (3.41).18 (2.23)0.000Outpatient care (visits) Cardiovascular disease2.53 (7.41)1.00 (4.53)0.000 Microvascular disease1.44 (9.85)1.05 (4.21)0.005 Diabetes1.01 (5.53)0.80 (3.10)0.009 Kidney disease1.89 (30.39)0.53 (13.58)0.002 Lower limb amputation0.00 (0.08)0.00 (0.05)0.117 Other0.99 (2.16)0.60 (1.66)0.000 Total outpatient care7.79 (38.52)3.98 (16.98)0.000Primary care (visits) Cardiovascular disease7.55 (13.44)4.40 (7.74)0.000 Microvascular disease0.11 (0.96)0.08 (0.48)0.005 Diabetes3.81 (9.41)3.42 (5.32)0.003 Kidney disease0.18 (2.44)0.07 (0.75)0.001 Lower limb amputation0.00 (0.07)0.00 (0.03)0.321 Other3.88 (6.41)3.14 (3.87)0.000 Total primary care15.49 (22.45)1.08 (12.42)0.000Data are presented as the average number of visits with the SD in parenthesis

Costs {#Sec9}
-----

Costs attributable to different types of healthcare servuces and medications for T2D patients with and without established CVD are summarized in Table [4](#Tab3){ref-type="table"}. Table 4Healthcare costs (SEK) for the average patient during the 5-year follow-up, distributed over different diseases and types of healthcare services, including drug costsHealthcare costsT2D-CVD cohortT2D-others cohort*p*Inpatient care Cardiovascular disease60,434 (133,074)21,737 (77,557)0.000 Microvascular disease2653 (37,058)777 (12,165)0.000 Diabetes15,771 (57 193)11,649 (170,955)0.014 Kidney disease2 419 (16 599)1222 (16,438)0.000 Lower limb amputation1 710 (18 380)440 (10,550)0.000 Other55,483 (125,956)34,220 (151,130)0.000 Total inpatient care138,469 (235,983)70,046 (255,618)0.000Outpatient care Cardiovascular disease8565 (21,513)3431 (12,190)0.000 Microvascular disease2378 (30,017)1444 (10,304)0.024 Diabetes2007 (12,769)1358 (6448)0.000 Kidney disease5558 (85,443)1701 (39,956)0.001 Lower limb amputation32 (746)13 (464)0.075 Other3288 (8231)2178 (8025)0.000Total outpatient care21,828 (110,533)10,125 (50,083).000Primary care Cardiovascular disease7509 (13,827)4280 (8157)0.000 Microvascular disease83 (809)52 (399)0.007 Diabetes3449 (6502)3193 (4146)0.007 Kidney disease167 (936)75 (766)0.000 Lower limb amputation3 (115)0 (25)0.125 Other4367 (5197)3585 (4825)0.000 Total primary care15,578 (18,633)11,185 (12,556).000 Total healthcare175,875 (282,044)91,356 (270,597)0.000Medications Insulin9341 (15,806)8029 (15,294)0.000 Consumables^a^2459 (4131)2383 (4400)0.274 Other diabetes drugs2567 (7134)4139 (9501)0.000 Cardiovascular-related drugs7229 (8320)4337 (13,002)0.000 Other drugs24,945 (64,204)22,213 (72,118)0.015 Total medications46,541 (70,915)1,100 (78,377)0.000Total costs222,416 (304,637)132,456 (290,003)0.000Data are presented as the average (in SEK) with the SD in parenthesis^a^For example: blood sugar test strips and lancets

Total costs per patient, including all healthcare and medications, summed up to SEK 222,416 in the T2D-CVD cohort and SEK 132,456 in the T2D-others cohort. Of these costs, SEK 76,508 and 29,449, respectively, were attributable to CVD. The major cost differences between patients with and without established CVD consisted of costs for healthcare visits, especially inpatient care. Medications made up 21% of total costs in the T2D-CVD cohort and 31% of total costs in the T2D-others cohort. Less than half of the medication costs were directly related to diabetes or CVD. Patients in the T2D-CVD cohort had higher costs for insulin and lower costs for other GLDs compared to those in the T2D-others cohort. Total cost differences in terms of medications were relatively modest, with patients in the T2D-CVD cohort on average consuming medications worth about SEK 5000 more during the 5-year follow-up.

Mortality {#Sec10}
---------

Death from any causes during the 5 years differed between T2D patients with and without established CVD, as shown in Fig. [2](#Fig2){ref-type="fig"}. All patients were followed for 1826 days (5 years).Fig. 2Cumulative mortality for the T2D-CVD and T2D-others cohort

Patients with T2D and established CVD clearly had a higher risk of death from any cause within 5 years compared with T2D patients without established CVD (34 vs. 15%, or a 140% higher risk). Cox-regression showed that adjusted for age and gender, the T2D-CVD cohort had a death hazard ratio of 1.69 (95% confidence interval 1.58--1.80) compared to the T2D-others cohort, indicating that the presence of CVD in T2D patients is associated with a 69% excess mortality risk. On average, patients in the T2D-CVD cohort lived 198 days less during the follow-up than those in the T2D-others cohort (− 12%).

Discussion {#Sec11}
==========

This population-based register study shows that by 1 January 2012 there were 19,731 patients with T2D in the county of Östergötland, which corresponds to a T2D prevalence of 4.5%. Inclusion and exclusion criteria used in the EMPA REG Outcome study \[[@CR23]\] were applied to the T2D cohort, leaving 18,586 patients with T2D for enrollment in the study. Of these, about 30% had established CVD (T2D-CVD cohort), which is consistent with previous reports from a Swedish setting \[[@CR5]\]. Patients in the T2D-CVD cohort were on average older and more often men, and had longer diabetes duration and worse kidney function compared to T2D patients without established CVD.

Patients in the T2D-CVD cohort had a higher risk than those in the T2D-others cohort for a new event even though they received up-to-date cardiovascular treatment with antihypertensives and lipid-lowering medications relatively more often. At baseline, i.e., during the first 3 months of 2012, 66% of the patients without known CVD were treated with an antihypertensive and 45% were treated lipid-lowering treatment; corresponding percentages for patients in the T2D-CVD cohort were 85 and 58%, indicating that there is room for improvement. Recommendation values for GLD treatment were the same for T2D patients with and without CVD in terms of HbA1c (52 mmol/mol) and blood pressure (140/85 mmHg). For LDL-cholesterol the values differed between cohorts, with T2D patients with CVD having a lower value (1.8 mmol/l) than those without CVD (2.5 mmol/l).

Patients in the T2D-CVD cohort had lower blood pressure and lower cumulative LDL-cholesterol, but their HbA1c was higher and they showed worse signs of kidney injury. This opens the door to new treatments, such as an SGLT 2-inhibitor or GLP 1-analog, which can protect the heart and kidneys \[[@CR13], [@CR14]\] and thus lower the disease burden and early increased mortality for this patient group, at a reasonable cost.

Our retrospective observation of data on healthcare consumption showed that patients in the T2D-CVD cohort made significantly more inpatient visits and had significantly higher costs for inpatient, outpatient, and primary care during the 5-year follow-up than patients in the T2D cohort without established CVD. They also had higher costs for medications and were to a greater extent treated with insulin. Similar to the results of this study, previous research has found that CVD in patients with T2D contributes significantly to treatment costs \[[@CR2], [@CR9], [@CR11]\]. Htay et al. \[[@CR10]\] pointed out that although mortality and prevalence of CVD among diabetics have decreased in recent years, they are still twofold higher than in non-diabetics.

In addition to patients in the T2D-CVD cohort having higher healthcare costs, they also had a significantly higher mortality rate compared to patients in the T2D-others cohort over 5 years of follow-up (34 vs. 15%). This difference in mortality can be translated into the patients with established CVD having approximately 200 fewer days of life than those without established CVD over the 5 years of follow-up.

CVD is common among T2D patients, and it is obvious from our study that established CVD constitutes a major burden to this patient population, with a negative impact on survival and higher healthcare costs. These findings are important as they contribute to a better understanding of the situation of this exposed group of patients. The relatively long follow-up of this study gives a fuller picture than that reported in previous studies with shorter time horizons.

The results of this study confirm that CVD is a major aggravating factor for T2D patients. This knowledge has contributed to the development of new GLDs in recent years that combine a glucose-lowering effect with a protective effect against CV events. Treatment of patients with T2D and established CVD with either SGLT-2-inhibitors or GLP-1 receptor agonists is recommended in both an international setting (by ESC and ADA/EASD) and by the Swedish National Board of Health and Welfare. Our results clearly point to the need to optimize the treatment of patients with T2D and established CVD, ensuring that medications with shown mortality gains are considered in line with national and international guidelines.

The major challenges facing clinicians when it comes to offering newer, efficacious medications without unnecessary delay to the patients who will benefit the most are the increasing prevalence of diabetes overall and the relatively poor adherence of patients to guidelines.

Strengths and Limitations {#Sec12}
-------------------------

A strength of this study is that all T2D patients in Östergötland, with and without established CVD, were included in the analysis. Further, high-quality registers were used to follow all patients for up to 5 years (2012--2016). The good coverage of the registers used gives reliable results.

However, some caution should be exercised regarding the generalizability of these results. While Östergötland is usually considered to be representative of the whole of Sweden, the results cannot be directly applied to other countries, especially outside the Western world. Also, our results are from the time period 2012--2016 and thus reflect the reality of a few years back. We used this time period because SGLT-2 inhibitors were not introduced into use in Östergötland until 2017 and we wanted to study the reality of patients with T2D and established CVD without access to SGLT-2 inhibitors.

Conclusion {#Sec13}
==========

In conclusion, the results of this study confirm that established CVD is common among patients with T2D, with a prevalence of about 30%. Established CVD in patients with T2D is associated with higher morbidity, mortality, and healthcare costs compared to T2D patients without established CVD.
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